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(54) IMAGE PROCESSING METHOD 

(57)Abstract: 

PURPOSE: To make it possible to extract a specified 
body in a space accurately at a high speed by extracting 
the image of an edge from the image signal obtained by 
stereo imaging. 

CONSTITUTION: The edge image signals on the left and 
right sides are extracted by differential processing, 
binarization processing and the like in an edge-image 
extracting part 2 from the image signals on the left and 
right sides obtained in a stereo imaging part 1 . In a 
background image forming part 3, the image signal, which 
is obtained when the camera of the imaging part 1 is 
focused on a virtual infinite point, is stored as the virtual 
infinite background image signal. In a background image 
removing part 4, the virtual infinite background image 
signal is subtracted from the respective edge-image 
signals, and the edge-image signals, from which the 
background is removed, are formed. A specified distance 
body extracting part 5 shifts one edge image in the 
horizontal direction and detects the agreement. An 

image coding part 6 assigns the specified code at the agreed image position and performs 
labeling. Finally, the output signal from the image coding part 6 is supplied into an image 
synthesizing part 7, and the edge image is formed and outputted as the body image at the 
specified distance. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which acquires the 1st and 2nd picture signals which in extracting the 
image of the body in a predetermined distance in space carry out the stereo image pick-up of 
the image of the body concerned including a foreground and a background, and have parallax, 
The process which extracts an edge image from these 1st and 2nd picture signals, respectively, 
and acquires the 1st and 2nd edge picture signals, The process which is made to shift 
horizontally these [ 1 st ] and the 2nd edge picture signal relatively, and detects both 
coincidence, The image-processing approach characterized by having the process which outputs 
the picture signal constituted by the corresponding points detected as a match in the shift 
amount corresponding to a predetermined distance in said space as a picture signal in a 
predetermined distance in space. 

[Claim 2] The image-processing approach according to claim 1 characterized by having the 
process which subtracts and removes the virtual infinite distance background image stored 
beforehand after extracting said 1st and 2nd edge images. 

[Claim 3] That to which the process which subtracts and removes said virtual infinite distance 
background image shifted said 2nd image, The process which takes an AND with said 1st edge 
image, and generates the 1st virtual infinite distance background image, What shifted said 1st 
image, and the process which takes an AND with said 2nd edge image, and generates the 2nd 
virtual infinite distance background image, The image-processing approach according to claim 2 
characterized by having the process which subtracts said 1st virtual infinite distance background 
image from said 1st edge image, and the process which subtracts said 2nd virtual infinite 
distance background image from said 2nd edge image. 

[Claim 4] The image-processing approach according to claim 2 characterized by picturizing the 
1st [ which has said parallax ], and 2nd stereo images with the 1st and 2nd television cameras 
which only a predetermined distance made estrange horizontally, and generating said virtual 
infinite distance background image as an AND of said 1st and 2nd edge images. 
[Claim 5] In the process which is made to shift relatively said 1st and 2nd edge picture signals, 
and detects both coincidence Fix the 1st edge picture signal as a criteria image, and the 2nd 
edge picture signal is shifted as a correspondence image. The image-processing approach 
according to claim 1 characterized by extracting the body which exists within limits which 
detected coincidence, continuing and changing this shift amount before and after that focusing 
on the shift amount corresponding to a predetermined distance, and were expanded before and 
behind that focusing on a predetermined distance. 

[Claim 6] The image-processing approach according to claim 4 characterized by performing 
labeling processing which adds an identifiable sign at the corresponding points by which 
coincidence was detected in each shift amount in case coincidence is detected changing said 
shift amount. 

[Claim 7] The image-processing approach according to claim 1 characterized by for the direction 
of a horizontal scanning making said 1st and 2nd television cameras incline to a horizontal line, 
and arranging them. 

[Claim 8] The process which in processing the image information which picturizes the body in 
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space and is obtained, and taking out the distance information to a body carries out the stereo 
image pick-up of the image of the body concerned including a foreground and a background, and 
acquires the 1st and 2nd picture signals, The process which extracts an edge image from these 
1st and 2nd picture signals, respectively, and acquires the 1st and 2nd edge picture signals, The 
image-processing approach characterized by having the process which calculates a shift amount 
until the point of corresponding mutually [ the body which should carry out ranging from these / 
1st / and the 2nd edge picture signal ] is in agreement, and finds the distance from this shift 
amount to the body concerned by the operation. 

[Claim 9] The image-processing approach according to claim 7 characterized by performing 
stereo shift matching processing in which change a shift amount, detect the amount of 
coincidence in each shift amount, and the shift amount which shows the maximum amount of 
coincidence is detected as a shift amount corresponding to the distance to the body concerned 
in calculating said shift amount. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention extracts the image of the body in a specific range in an 
image processing technique, especially space, or relates to the technique of detecting the 
distance to the specific body in space. 
[0002] 

[Description of the Prior Art] The approach of subtracting the background information which 
considers a television camera as immobilization, memorizes the background information which 
picturizes a background in advance and is acquired as an approach of extracting a specific body 
from the background in the image picturized using the television camera, and was beforehand 
memorized from the image information which actually picturizes and is obtained is common. 
However, by this approach, in an actual image pick-up site, when a background changes, there is 
a fault which produces an extract error. Therefore, the technique of extracting a specific body 
came to be proposed, without memorizing background information in advance. As this approach, 
the method of superposition, the inter-frame finite difference method, the extraction method 
using color information, the extraction method by the temperature distribution of an infrared 
image, the extraction method (the stereo method) using depth information, etc. are proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] Although the reference image used as criteria is 
prepared beforehand and a predetermined body is extracted for this in the method of 
superposition mentioned above as compared with a real image, when a predetermined body image 
changes, there is a fault it is necessary to prepare all that changing reference image for. A 
person's face etc. is 3 shaft rotations and change of expression, and especially the thing for 
which there are enlarging or contracting, a face, background concentration change of the 
circumference of it, etc. further, and a face is correctly extracted under these conditions is 
difficult. 

[0004] Moreover, although an inter-frame finite difference method is an approach of searching 
for a sequential inter-frame difference and the body with a motion can be extracted, the person 
who is standing it still, for example cannot be extracted. For example, although it can use for 
taking out individual humanity news in case the image-processing approach concerning this 
invention investigates the audience rating of a TV program, those who are generally watching 
television are standing it still, and this inter-frame finite difference method cannot be used. 
[0005] The extract of the specific body using color information needs to picturize in a real 
environment under an environment fixed for there being change of the color temperature 
property by the condition of the difference of time of day, such as a difference of seasons, such 
as summer winter, and morning, afternoon and evening night, weather change, and lighting etc., 
and acquiring the stable information. Moreover, when it is going to extract a person, a possibility 
of incorrect-detecting a near body beige is large. 

[0006] The approach using an infrared image has the fault which is going to obtain a high- 
definition image with high resolution with the image pick-up equipment of a CCD camera class, 
or becomes, and will become expensive. Furthermore, specification of an individual is difficult, 
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although it is comparatively easy to detect since the face is exposed 

[0007] In this invention, in order to cancel the fault of the extract approach mentioned above, 
depth distance information is used for the extract of a specific body. There are an approach of 
measuring distance from time amount until it irradiates at a body the laser beam emitted from a 
laser light source, it reflects and it returns, when acquiring this information as an approach of 
using such depth distance information, although there is three-dimension measurement, the 
approach of irradiating slit light from a camera side, and extracting and measuring corresponding 
points from this pattern using a stereoscopic camera, etc. Although each of these is the 
approaches of extracting information actively, by the laser method, a person's eyes have 
constraint that a direct laser beam cannot be irradiated, and there is a fault that it cannot be 
used under conditions, such as daytime whose irradiated slit light cannot be easily seen, in a slit 
light method. Moreover, the corresponding points common to a criteria image and a 
correspondence image are looked for for every pixel, and also in which method, it is necessary to 
cover the whole screen and to perform distance count about every point of those. For this 
reason, processing is complicated, chain calculation time amount is taken, and there is a fault 
that high-speed processing and hard-izing are difficult. Moreover, by the approach of measuring 
depth distance using other distance robots, since ranging will be performed about a full screen 
and the distance of a very small field will be found, compared with a camera, resolution is low 
and there is a fault which cannot perform highly precise measurement. 

[0008] The purpose of this invention uses the depth approach which was mitigated or solved and 
mentioned above the conventional various faults mentioned above, tends to process stereo 
image information and tends to offer the image-processing approach that the predetermined 
body in space can be extracted correctly at high speed. Other purposes of this invention tend to 
offer the approach of processing the stereo image which picturizes the distance to the 
predetermined body in space with a camera, and is obtained, and measuring correctly at high 
speed. 
[0009] 

[Means for Solving the Problem] The process which acquires the 1st and 2nd picture signals 
which carry out the stereo image pick-up of the image of the body concerned including a 
foreground and a background, and have parallax when the image-processing approach of this 
invention takes out the image of the body in a predetermined distance in space, The process 
which extracts an edge image from these 1st and 2nd picture signals, respectively, and acquires 
the 1st and 2nd edge picture signals, The process which is made to shift horizontally these 
[ 1st ] and the 2nd edge picture signal relatively, and detects both coincidence, It is 
characterized by having the process which outputs the picture signal constituted by the 
corresponding points detected as a match in the shift amount corresponding to a predetermined 
distance in said space as a picture signal in a predetermined distance in space. In processing the 
image information which the image-processing approach by this invention furthermore picturizes 
the body in space, and is obtained, and taking out the distance information to a body The 
process which carries out the stereo image pick-up of the image of the body concerned 
including a foreground and a background, and acquires the 1st and 2nd picture signals, The 
process which extracts an edge image from these 1st and 2nd picture signals, respectively, and 
acquires the 1st and 2nd edge picture signals, It is characterized by having the process which 
calculates a shift amount until the point of corresponding mutually [ the body which should carry 
out ranging from these / 1st / and the 2nd edge picture signal ] is in agreement, and finds the 
distance from this shift amount to the body concerned by the operation. In processing the image 
information which the image-processing approach by this invention picturizes the body in space 
further, and is obtained, and taking out the distance information to a body The process which 
carries out the stereo image pick-up of the image of the body concerned including a foreground 
and a background, and acquires the 1st and 2nd picture signals, The process which extracts an 
edge image from these 1st and 2nd picture signals, respectively, and acquires the 1st and 2nd 
edge picture signals, It is characterized by having the process which calculates a shift amount 
until the point of corresponding mutually [ the body which should carry out ranging from these / 
1st / and the 2nd edge picture signal ] is in agreement, and finds the distance from this shift 
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amount to the body concerned by the operation. 
[0010] 

[Function] Future signal processing is based on becoming very easy that the information on an 
edge is enough in many cases for this to specify a body although the edge of the 1st and 2nd 
picture signals acquired by carrying out a stereo image pick-up first by the approach of 
extracting the body in a predetermined distance, by this invention is detected, and by 
considering as edge information. Moreover, it is made to shift until the corresponding points of 
the 1st and 2nd edge picture signals are in agreement, and the distance to a body is measured 
by measuring the shift amount at that time. Therefore, if there is a body whose corresponding 
points correspond in the shift amount corresponding to a predetermined distance, the body will 
exist in a predetermined distance. Thus, the body in a predetermined distance can be extracted. 
[001 1] Moreover, the reason for extracting only the edge information on the 1st and 2nd stereo 
picture signals by the approach of measuring the distance to a predetermined body by this 
invention is the same as the place mentioned above. Furthermore, in this approach, a shift 
amount until the point of corresponding mutually [ the 1st / which picturized the predetermined 
body / and 2nd edge signals ] is in agreement is calculated, and the distance from this shift 
amount to the body concerned is found by count. 
[0012] 

[Example] Drawing 1 is the block diagram showing the configuration of the whole equipment 
which enforces the approach of extracting the image of the body in a predetermined distance in 
space in the image-processing approach by this invention. The stereo image image pick-up 
section 1 which picturizes a stereo image with the parallax of the body in space is formed. 
Although constituted from this example as a thing which this stereo image image pick-up section 
1 prepares two sets of television cameras, fixes that optical axis on the basis of one television 
camera, and enabled it to adjust an include angle [ as opposed to the optical axis of the camera 
of criteria for the optical axis of the television camera of another side ] The thing arranges prism 
in the front face of what is moved horizontally and picturizes one set of a television camera 
twice, or one lens system, and it was made to lead the image divided into two to a separate 
image pick-up side can be used, since large parallax can generally be taken when using two sets 
of television cameras — depth — although resolution can be made high, there is a possibility 
that a difference may arise in optical strain etc., between images on either side, moreover — 
since large parallax cannot be taken, in the thing using one set of a television camera, and prism 
— depth — although it is not fit for making resolution high, since the number of optical system 
is one, it is cheap while suiting the prerequisite for which the horizontal shift actuation for 
extracting the edge in a specific range which dispersion does not have and is mentioned later is 
asked at an optical image on either side. Here, it is necessary to picturize a photographic subject 
in the same condition optically as a prerequisite which extracts the part which shifts a picture 
signal horizontally and is in agreement. Mostly, when [ that a background is in the distance of 
finite ] this background is picturized by two sets of television cameras, it is necessary to 
picturize in the case of a flat surface, so that the almost same image may be obtained. 
Therefore, this is needed especially when the taking lens which asks for making the optical axis 
of these television cameras parallel mutually, and it uses in using the two same television 
cameras is a wide angle lens. 

[0013] Picture signal f1 (x y) of the right and left obtained in the stereo image image pick-up 
section 1 And g1 (x y) The edge image extract section 2 is supplied and it is the edge picture 
signal f2 (x y) of the 1st right and left with the technique of common knowledge, such as 
differential processing and binary-ized processing. And g2 (x y) It extracts. This edge picture 
signal is a binary signal to which each pixel is expressed with "1" or "0." Next, edge picture 
signal f2 (x y) of these right and left And g2 (x y) The background-image generation section 3 is 
supplied. The picture signal acquired when the television camera in the stereo image image pick- 
up section 1 is set by the virtual infinite point is stored in this background-image generation 
section 3 as a virtual infinite distance background-image signal h (x y). The image pick-up by this 
virtual infinite point is explained in full detail behind. This virtual infinite distance background- 
image signal h (x y) and edge picture signal f2 (x y) mentioned above And g2 (x y) Edge picture 
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signal f3 (x y) with which the background-image removal section 4 was supplied, the virtual 
infinite distance background-image signal was subtracted from each edge picture signal, and the 
background was removed And g3 (x y) It generates. 

[0014] Next, edge picture signal f3 (x y) with which the background was removed as it mentioned 
above And g3 (x y) The specific distance body extract section 5 which extracts the body in a 
specific distance is supplied. It sets in this specific distance body extract section 5, and is one 
edge picture signal f3 (x y). It considers as a criteria image and is the edge picture signal g3 (x y) 
of another side. When considering as a correspondence image, a correspondence image is shifted 
horizontally and coincidence with a criteria image is detected. Since this shift amount 
corresponds to distance from television cameras 8 and 9, when the shift amount corresponding 
to a predetermined distance is given, the edge image whose corresponding points correspond 
can be extracted as an edge image of the body of a predetermined distance. For this reason, 
when the value of each pixel of a criteria image is compared with the value which shifted each 
pixel of a correspondence image and both are in agreement, it is judged that it is the image of 
the body of a predetermined distance. Thus, a predetermined sign is stood to the pixel location 
which supplied the decision result obtained to the image coding section 6, and was in agreement. 
The edge image of all the bodies contained in a predetermined range can be extracted by 
performing this actuation repeatedly, changing a shift amount, changing a sign into coincidence 
and performing labeling. Finally, the output signal of the image coding section 6 is supplied to the 
image composition section 7, the 3rd edge image is generated, and this is outputted as a body 
image of a predetermined distance. 

[0015] Next, actuation in each part mentioned above is explained in more detail. Drawing 2 shows 
a calibration activity in the stereo image pick-up section 1. This calibration is an activity it is 
made to have the image of the virtual infinite point contained in each of a criteria image and a 
correspondence image in the completely same location. Drawing 2 A of the optical axis of the 1st 
television camera 8 with which the condition in front of a calibration is shown, and a criteria 
image is picturized, and the optical axis of the 2nd television camera 9 which picturizes a 
correspondence image is mutually parallel. Drawing 2 B shows the condition after a calibration, 
and makes the optical axis of the 2nd television camera 9 incline so that the optical axis of the 
1st television camera 8 may be intersected, and it is made for its image position of a virtual 
infinite point to correspond completely in a criteria image and a correspondence image. It is not 
necessary to repeat this setup henceforth, and it does not need to perform it that what is 
necessary is just to do this calibration activity once. In this invention, a virtual infinite distance 
background image is removable by performing simple subtraction in the background-image 
removal section 4 by performing such a calibration. 

[0016] In the edge image extract section 2, the criteria image (image picturized with the 
television camera 8 which is in left-hand side in the example of drawing 2 ) and correspondence 
image (image picturized with the television camera 9) which were picturized with the 1 st and 2nd 
television cameras 8 and 9 are differentiated, respectively, are made binary, and each edge image 
is generated. Differential actuation is Sobel which is a general image processing. Operators, such 
as Kirsch (operator) It can use. It is Sobel when the profile of an image is clear. Using an 
operator, in being indistinct, it considers that an edge is stabilized and it can extract using the 
operator of Kirsch. About these operators, it is "image-analysis handbook" University of Tokyo 
Press and the 553-555th. It is indicated by the page. Moreover, in case the threshold in the case 
of performing binary-ized processing makes binary the edge image mentioned above, it is suitable 
for it to set up more highly to extent into which an unnecessary noise line does not go. 
[0017] In the background-image generation section 3, the AND of the edge image of the right 
and left which have arranged and picturized the television cameras 8 and 9 of the stereo image 
pick-up section 1 as it indicated drawing 2 B that it mentioned above is created, and this is 
memorized as a virtual infinite distance background image. This virtual infinite distance 
background means the background image of an almost perpendicular field to an optical axis in 
the location where the optical axis corresponding to the core of two images crosses by the field, 
and it becomes conditions that this background does not have depth. In case a virtual infinite 
distance background image is incorporated, in order to lose cutting of an edge, processing which 
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expands an edge line in the depth direction can also be performed. Moreover, what is necessary 
is to perform level shift processing to a correspondence edge image, to take both AND, after 
making the virtual infinite distance image in agreement with the virtual infinite distance image of 
a criteria image, and just to let this be a virtual infinite distance background image, in not 
performing a calibration. 

[0018] In the background-image removal section 4, the edge image on either side from which it 
picturized with television cameras 8 and 9, the virtual infinite distance image mentioned above 
from the edge image of the right and left extracted in the edge extract section 2 was subtracted, 
and the background image was removed is obtained. Information on the pixel which was 
subtracted by this subtraction is set to "0." 

[0019] Thus, although the reference edge picture signal and correspondence edge image from 
which the background image obtained was removed are supplied to the specific distance body 
extract section 5 and only the body in a specific range is extracted, an initialization activity is 
required before doing this activity. This initialization is the sign image I (x y) which should be 
stored in memory, and the edge image HO (x y). Initial shift-amount [ for initialization and 
coincidence detection of a correspondence edge ] i And coding initial value k It sets up. Here, it 
is i= 1. In setting up, when setting it as i=m from immediately after a virtual infinite point, the 
extract of the distance edge image from the depth distance of arbitration is possible, moreover, i 
which mentioned coding above Corresponding k 1 from — it assigns in order. 
[0020] Furthermore, the initialization is also required, although edge expansion processing which 
repeats a shift and coincidence detection actuation by a certain within the limits, and a line 
compounds is performed when extracting a correspondence edge in order to prevent the piece 
of the edge of the body in a specific range. The count of this repeat is managed byj and sets 
that expansion range as - (a/2) - + (a/2). What preparing such range has in a predetermined 
range in consideration of objective thickness is for performing processing it is supposed that it is 
a thing belonging to the same edge, and improving the precision of an extract. 
[0021] Drawing 3 is the block diagram showing the outline of equipment of carrying out one 
example of the image-processing approach by this invention, drawing 4 is a flow chart for 
explaining the actuation, and drawing 5 is the diagram showing specific depth map extract 
actuation. Picture signal f 1 (x y) outputted in this example from two sets of the television 
cameras 8 and 9 of the stereo image image pick-up section 1 as mentioned above And g1 (x y) It 
incorporates. These picture signals are processed in the edge extract of the edge image extract 
section 2, and the binary-ized circuits 12 and 13, respectively, and it is the edge picture signal f2 
(x y). And g2 (x y) It takes out. These edge picture signal is supplied to the background-image 
generation section 3. In this background-image generation section 3, the AND of two edge 
picture signals is taken in AND circuit 15, and the virtual infinite distance background-image 
signal h (x y) is generated. Here, although a virtual infinite distance background-image signal is 
taken out, in using a shift, after shifting a correspondence edge picture signal in the shift circuit 
14, it constitutes so that an AND with a reference edge image may be taken in AND circuit 15. 
[0022] Next, the 1st reference edge picture signal and correspondence edge picture signal which 
were mentioned above are supplied to the subtractor circuits 16 and 17 of the background 
removal section 4, a virtual infinite distance background-image signal is subtracted from each 
picture signal, and it is the 2nd reference edge picture signal f3 (x y). And correspondence edge 
picture signal g3 (x y) It creates and these are supplied to the specific distance body edge image 
extract section 5. The 2nd shift circuit 18 which shifts a correspondence edge image per pixel 
horizontally, a reference edge picture signal, AND circuit 19 which takes an AND with the shifted 
correspondence edge image, OR circuit 20, and the memory 21 for edges are formed in this 
specific distance body edge extract section 5. First, it initializes and the edge image H (X ( Y) and 
coded image I (X, Y) of the memory 21 for edges are set to 0. It is shift-amount i of the criteria 
on the shift circuit 18 and corresponding to the criteria distance in a predetermined range - 
(a/2) - + (a/2) Processing changed by within the limits is performed. Thus, a shift amount is i- 
(a/2) - i+ (a/2). Only the edge image of the body in a corresponding range can be extracted. 
Thus, expansion processing which gives the range to distance is performed for losing the piece 
of an edge in consideration of objective thickness. 
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[0023] A sequence sign is stored in the edge pixel location which extracted such actuation in 
each criteria distance i in the image coding section 5 repeatedly until it reached point-blank 

range or the distance decided beforehand (until it was set to i= 1, a+1, 2a+1, , m), and it goes 

to it. That is, when setting this sign to k f "1" is stored in the pixel location where coincidence 
was detected at the time of i= 1, and "2" is stored in the pixel location where coincidence was 
detected at the time of i=a +1. Thus, it processes until it becomes k=n. In this case, although 
coincidence may be detected in the same pixel location, in such a case, it overwrites and goes 
by this example. This is because the person detected in the distance near television is expected 
that the error of direction recognized preferentially decreases when using it for an application 
which recognizes the person who is watching television, in order to investigate for example, the 
rate of a television reception. It does not overwrite to extract all the detected bodies for every 
criteria range on the other hand, but when coincidence is detected in the same pixel location, 
the sign k which corresponds each time can be stored and it can also go. In this case, the body 
in two or more range can be distinguished and extracted. 

[0024] Here, coding in the image coding section 6 has two kinds such as the case where it 
stores by bitwise, and the case where it stores for a numeric value. When making memory for 
coding into 8 bits, at the former, it is storing mutually-independent about eight kinds (k=1 -8) of 
depth information in each bitwise, and storing of 255 kinds of depth information is possible in the 
latter. However, it becomes the method overwritten when the high distance information on 
priority exists in the same location in this case. 

[0025] Next, the relation between a shift amount and distance is considered. It sets to drawing 6 

and is Pa. : Parallax of a television camera (horizontal clearance) 

Rv : Horizontal angle of visibility of a camera lens (effective include angle) 

Hp : Horizontal resolution (the number of pixels of one line) 

DDmax: Virtual infinite distance distance ni: Sign K Crossover include-angle thetardmax in the 
infinite distance distance of two sets of television cameras 8, and the optical axis between nine 
if it is a corresponding shift amount It is expressed as follows. 

thetardmax = tan-1 (Pa/DDmax) (1) The include angle theta per pixel is a bottom type (2) again. 
It is expressed. 

theta = Rv/Hp (2) — further — distance [ from a camera ] L (m) only — include-angle thetarl 
which the optical axis of two sets of the television cameras in the point which separated 
accomplishes — degree type (3) It is given. 

thetarl =tan-1 (Pa/L) (3) Correspondence shift amount ni of the stereo image in this distance L 
ni =/(theta rl-theta rdmax) theta =/(tan-1(Pa/L)-thetardmax) theta The depth distance L in (4), 
therefore the correspondence shift amount ni is (4). A formula can be transformed and obtained. 
L=Pa/tan (ni theta+thetardmax) (5) [0026] The block diagram showing the configuration of the 
equipment with which drawing 7 collects the rate data of a television reception according to 
individual with the application of the image-processing approach by this invention, and drawing 8 
are the diagrams showing the arrangement. In order to collect the audience rating data according 
to individual conventionally, he sets up specific ** according to the individual of ********** 
beforehand, and is trying to push ** specified when he watched television. Although it becomes 
easy [ equipment ] by this approach, since actuation of surveyee follows, while there is a fault of 
it being troublesome and being hard to request investigation, there is a fault that the error by the 
failure tends to enter. On the other hand, in this example, the person who is watching television 
can be identified according to an individual, and it can detect without cooperation of an individual 
button operation etc. automatically who was watching which program when. 
[0027] The stereo image image pick-up section 1 enables it to picturize the face of the person 
30 who arranges on a television receiver 27, for example, sits on a chair 31, and is watching 
television. The edge image extract section 2, the background-image generation section 3, the 
background-image removal section 4, the specific distance body edge image extract section 5, 
and the image composition section 7 are arranged in the television base 28. In this example, the 
range from which it was 5m away, for example shall be set up as a predetermined range 32, and 
the face of the person who is in this range shall be extracted from television 27. Therefore, the 
vegetation 29 which is far away rather than this range 32 is removed as a virtual background 
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image. As mentioned above, from the image composition section 7, the image of the person who 
is in the predetermined range 32 is outputted alternatively, but in order to identify this person 
from now on, an image recognition technique which is indicated by JP.4-352081 ,A can be used. 
That is, the rectangular field where this picture signal is supplied to the head rectangle field 
presumption section 22, and a head exists first is determined. Next, only the image information in 
this rectangle field is extracted in the face extract section 23. Furthermore, in order to make 
easy the comparison with the face image of the criteria registered beforehand, the magnitude of 
a face image is normalized in the face size normalization section 24. Next, the face image 
information which normalized magnitude in this way is supplied to a face image comparison and 
the individual recognition section 25, and an individual is recognized by the coincidence as 
compared with the face image information of criteria. Thus, the detected identification 
information is supplied to the audience rating test section 26. In this audience rating test section 
26, the television channel number received is detected and individual audience rating information 
is created combining the identification information mentioned above. Thus, the audience rating 
information according to individual who created is changed into the data of a suitable format, for 
example, is transmitted to an audience rating survey center through the telephone line. 
[0028] Drawing 9 is the block diagram showing the configuration of the rate investigation 
equipment of a television reception which applied the image-processing approach by this 
invention, and drawing 10 is the diagram showing the arrangement. In this example, since receipts 
and payments of the person to the room on which television 27 is put are not detected and a 
person is not specified, the audience rating data according to individual are not collected 
automatically. In this example, the stereo image image pick-up section 1 is arranged in the 
location which can picturize the entrance 34 to the room, for example, the upper part of a 
television set 27, and sets the predetermined range 32 as what includes this entrance. The image 
information of the person who passes through an entrance 34 is outputted alternatively, supplies 
this to the head rectangle field presumption section 22 and the face extract section 23, and 
takes out the image information of a face from the image composition section 7. Next, this face 
image information is supplied to the receipts-and-payments distinction section 35, it judges by 
the image processing whether the face has turned to the transverse plane or back is turned to, 
and that by which that person went into the room based on that decision result, or the thing 
which came out from the room is distinguished. This distinction result is supplied to the alarm 
processing section 33, when it detects whether a certain actuation is made in after that 
predetermined time amount when judged with going into the room, for example, does actuation of 
pushing ********** accomplish?, and actuation does not accomplish it at all, an alarm is 
generated, and actuation is urged. Moreover, when judged with going away from the room, and 
when being judged with having detected whether actuation accomplished during the period in 
front of predetermined time, and actuation having not accomplished it, an alarm is generated and 
it warns of an actuation failure, going into the room in this example — or although it judged by 
the image processing whether it would come out from the room, another sensor may detect only 
these receipts and payments. 

[0029] It is the block diagram showing the configuration of the equipment which drawing 1 1 
detects a specific person using the image-processing approach by this invention, and measures 
the distance to the person, and drawing 12 is a flow chart which shows stereo shift matching 
processing. The coordinate location of the field of the rectangle which includes a head in a 
predetermined person's head rectangle field presumption section 22 from the image information 
outputted from the image composition section 7 is specified. Next, the shift amount which 
performs stereo shift matching processing in the stereo shift matching section 36 to the picture 
signal in the rectangle field which carried out in this way and was specified, and is in agreement 
with a correspondence image is computed, and the distance to the person concerned is found in 
the distance count section 37 based on this shift amount. 

[0030] When only a certain shift amount shifts the pixel of a correspondence image and it 
detects coincidence as compared with a criteria image, the stereo shift matching processing 
mentioned above carries out counting of the congruous numbers of pixels, and takes out a shift 
amount with the biggest enumerated data. By this, for OKURUJINGU (location which is visible 
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only by one side of a television camera on either side), a background unremovable by background 
removal processing can be removed, and detection precision can be improved remarkably, x of 
the rectangle field which should be measured in stereo shift matching processing as shown in 
drawing 12, and y Shift-amount [ after setting up a coordinate ] i Initial value I setting up — the 
pixel of a correspondence edge image — i only — it shifts horizontally. Thus, the 
correspondence edge image and reference edge image which were shifted are compared for 
every pixel, coincidence is detected, counting of the congruous numbers of pixels is carried out, 
and they are memorized. Next, shift-amount i i+1 It carries out and same actuation is performed, 
counting of the number of coincidence pixels at that time is carried out, and it is memorized. If 
only a predetermined shift amount is shifted, maximum will be chosen from the numbers of 
coincidence pixels memorized previously, and the shift amount at that time will be computed as 
imax. Distance can be correctly measured by calculating the distance to the person concerned 
based on shift-amount imax calculated by such stereo shift matching processing. 
[0031] In the example mentioned above in the background-image generation section 3 The AND 
of the edge image of the right and left picturized with the television cameras 8 and 9 of the 
stereo image pick-up section 1 as mentioned above is created. Although the image of the field 
which does not have almost perpendicular depth to an optical axis in the location where it faces 
memorizing this as a virtual infinite distance background image, and the optical axis 
corresponding to the core of two images crosses by the field was captured as a virtual infinite 
distance background image Since there is generally depth in a natural background, it is suitable 
to perform background-image processing in consideration of this. The example which was made 
to perform incorporation and removal of a background image in consideration of depth below is 
explained. 

[0032] Drawing 13 is a diagram which the image obtained when a background with depth is 
picturized with the television cameras 8 and 9 of the stereo image pick-up section appears, and 
explains the difference of the direction. Since the television cameras 8 and 9 of the stereo image 
pick-up section have parallax, when a background with depth is picturized, the criteria image 
obtained with a television camera 8 and the correspondence image obtained with a television 
camera 9 become a mutually different thing. Drawing 13 shows a rectangular box-like body as a 
background with depth as what has been arranged in piles before and after two pieces. Although 
only the transverse plane can be seen in the criteria television camera 8, the side face is also in 
sight in the correspondence television camera 9. Therefore, in the case of the background which 
has depth, in the virtual infinite point B, the background image which can be used in common to 
a criteria image and a correspondence image cannot be used. Therefore, it is necessary to 
generate a background image about each of a criteria image and a correspondence image. 
Drawing 14 and drawing 15 are flow charts which show the technique at the time of generating a 
background image to each of a criteria image and a correspondence image, and show the 
process which removes a background image from a criteria image and a correspondence image 
based on the background image which drawing 16 carried out in this way with the process which 
generates the background image to a criteria image and a correspondence image in this way, and 
was generated. 

[0033] First, before generating a background image, after extracting the edge of the picture 
signal outputted from television cameras 8 and 9, binary-ized processing is performed, and it is 
the reference edge image f2 (x y). And correspondence edge image g2 (x y) It takes out. Next, 
the background edge image to a criteria image is generated. First, in the virtual infinite point B, 
the AND of criteria and the correspondence edge images F1 and F2 is taken, and it considers as 
the 1st background edge image, point S1L **** — correspondence edge image g2 (x y) only 
|S1 R-S1L | is shifted to the right — making — reference edge image f2 (x y) An AND is taken 
and let this be the 2nd background edge image, point S2L **** — correspondence edge image 
g2 (x y) only |S2R-S2L | is shifted to the right — making — reference edge image f2 (x y) An 
AND is taken and let this be the 3rd background edge image. The OR of the 1st, 2nd, and 3rd 
background edge images which carried out in this way and were taken out at the last is taken, 
and let this be the criteria background edge image B1. 

[0034] Next, the background edge image to a correspondence image is generated. They are the 
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reference edge image f2 (x y) and the correspondence edge image g2 (x y) like the case where 
the criteria background edge image mentioned above is generated in the virtual infinite point B. 
An AND is taken and let this be the 1st background edge image, point S1R **** — reference 
edge image f2 (x y) only |S1L~S1R | is shifted to the left — making — correspondence edge 
image g2 (x y) An AND is taken and let this be the 2nd background edge image, point S2R **** - 
- reference edge image f2 (x y) only |S2L-S2R | is shifted to the left — making — 
correspondence edge image g2 (x y) An AND is taken and let this be the 3rd background edge 
image. The OR of the 1st, 2nd, and 3rd background edge images which carried out in this way 
and were taken out at the last is taken, and let this be correspondence background edge image 
B-2. 

[0035] Background removal is performed using the criteria background edge image B1 and 
correspondence background edge image B-2 which were generated as mentioned above, namely, 
reference edge image f2 (x y) from — the criteria background edge image B1 generated as 
mentioned above — subtracting — background removal — carrying out — the same — 
correspondence edge image g2 (x y) from — correspondence background edge image B-2 is 
subtracted, and background removal is performed. 

[0036] This invention is not limited only to the example mentioned above, and many modification 
and deformation are possible for it. In the image-processing approach by this invention, since a 
correspondence edge image is shifted horizontally and it is comparing with the reference edge 
image, if there is an edge which extends horizontally in an image, coincidence is detected in the 
large range and it may become an error. Since many edges level in the room generally are 
contained, the effect will become comparatively big. In such a case, since a level edge 
component decreases by rotating somewhat and arranging a television camera around a 
horizontal-axis line, an error is mitigable. Moreover, although expansion processing in the depth 
direction was performed in the example mentioned above, in order to give width of face to an 
edge, expansion processing in a horizontal direction can also be performed. Moreover, although it 
can specify by the image-processing approach by this invention by carrying out the image 
processing of the face of the person who extracted like the 1st example which extracted the 
body in a specific range and was mentioned above, many of other usage can be considered. 
Moreover, in the 3rd example, although the distance to a specific body can be measured, the 
lens of a television camera can also be driven so that a focus may be automatically doubled with 
the body concerned based on this measured distance. Furthermore, since a virtual infinite 
distance image does not need to be removal operated when an obstructive edge does not exist 
in a background image, it is omissible. 
[0037] 

[Effect of the Invention] As mentioned above, according to the image-processing approach by 
this invention, the target body can be correctly caught by that which can extract only the body 
in a predetermined range, without being influenced of a background or a foreground. Moreover, 
since a correspondence edge image is shifted horizontally, coincidence with a reference edge 
image is detected and the depth image is generated, it is not necessary to calculate distance in 
quest of corresponding points for every pixel like before, computational complexity also 
decreases, and processing also becomes easy. Moreover, when performing labeling processing 
which detects coincidence and stores a sign in the congruous pixel locations, changing a shift 
amount, the group division of the edge image can be carried out according to depth distance. 
Moreover, since such labeling processing is unnecessary to detect only the body in a certain 
specific range, high-speed processing is attained. 



[Translation done.] 
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5iii*SEBBttttUBf*£3K'r*B-efe«. ±sfiLf= 



^^^Sfc^t/Q^^tii^^tL^iSSti^-f^x.y) fccfc 

tfgi(x.y) snyat?. cn&tDBflMM-tx^Blfc 

ffl U flS 2 (D x y isft & ct 2 ffiffc: Btt 1 2 J: 1/1 3"C? * 
tifh«ILti^vifififf2(x.y) fc£tfg2(x.y) 

**yarr. :h&xryittfmniM3 

C<BMMil&£j£&3fZ;fclxTti\ AND 
<SiB«tKaWfil®«fi^h(x.y)S^*-r* 0 f[ 

a*»a»»H««*twyai-r<oic. s/7^fflHt 

£i§^iai. h@»14T?»JEx-/S;BtfMi^£v:? 
h S-e-fcftlz A N D|s]Bl5fCfclNTS^x v *sM»t<D 

[0022] x\z % ±&Ltz*i a»tm=- v*jm*m* 

&MW&m*$£ ELM Ltl 2 <&£i£x S/B«fl*f 
3(x.y) fc<fct/»J6xvvBfiMI^g3(x.y) tfMtu 

=*t & £i#5tffi»«s<*x ? ^®««assp s r=«»-r *. 
-0)1*Sffi»*(*x-/i;fttfigp5fcfi, »iox 

^CDliJlS^lS^ANDdffiig^, X-/ 

y 21 0)x 9 e?B«H (X, Y) fi* tf»#ft:Bft I (X. Y) 

*0)S^ffiS8fz^f£-r^S^I(Di/^ KM i £-(a/2) - 
+ (a/2) 0)IBBrt-eJ6fc*-a-*ffl31Sff3. Z0)±5\z 
LTv^ hSA^ i - (a/2) - i + (a/2) 

fisfflrtfcfc^«at*:a)x v itm&o)ft$mih~f & c <t tfv 
^(D&oiz&mizmm&ntzit&Bftmw&fT? 

[0 0 2 3] C0)J:5«:tif»«SiSEII^fer»«>ft« 
fcffigircii-r^^T* (i=1, a+1, 2a+1. — ,m*t*^* 
T?) «UIL, U«»^kgP5lcfcLxr(i. 

i:*fc-a*««ffl**ifcB*tt«/z r-ij $»ML. i 

= a + io)^#rc-a^aai**ifcB*ttaiz r2j ^ 
»$A-r^o -Oct 5i^LTk = n t^-s^-c^s-r^o 

rfr<o w^ii. -f- utfiae^$-iss-r^ycy) 

#»*B«ttB»lcttfflLfci^a*fcfi % ±S*^fr^) 

HCB*tt«-e-a*«*ai**i*Ji*fztt, 



(6) 
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[0 0 2 4] cc-e. w&ft^it&e-enft^iti*. t? 

^Icli. «r*-OI**tfv KMt-SlS (k=1~8) 

o>llfT#tf«*ELMc*Uiic|MA-c. ftftii2 5 5i 

0 rdmax = tan "1 (Pa/DDraax) 
1®l^fcy(Dfc&0l*~F*t(2) T^^^^p 
0 = Rv/Hp 

0 r I = tan-1 (Pa/L) 
ccDffiKLlcfcNt^X-x^li^a)^^^ h finite. 

ni = (0rl-0 rdmax)/ 6 

= (tan -1 (Pa/L) - 0 rdraax) / 
ty<ot, *tJ£v:? hfinilcfcltSllfi^EiStLli 
L=Pa/tan(ni 0+ 0 rdraax) 
[0 0 2 6] H7li*f6^lc<*:^ll««iS^^*SfflL 

BAWdon**-?— - *£nxirr£^i*. 

ffl-efcy. BI**ttdIU::< t^^3*A***t4:ti 
(cjfttt 5 X Ic J: S x ^ — A y S l*k 1^5 tffc * . 

[0027] *^u:ra««Mim** fliiifi/ei; 

4. »£Eii*X7 5I«aB*5, lB«*fiE»7l* 
■rU t?f|28a>*lcM"r*. TUtf27^&. 
MX.I2 Sm«l*tfc*B*Hr*«>S«*B32fc L"Clft5E 

29l*<5iEirSiIi&<t LtKti^Wo ±aifcct5l^ 
Bft«j£ft 7 *> t> l*Bf SO)S6»©B32rt A^0® 
**<B»?MU:ttJ***i*tf* Ctt^^-0)A!B3*glSiJ-r 
«iltf*H¥4-352081*4>*l=E«**i-C^« 



[0 0 2 5] y7 EH iO>IB« 

Pa: fue*>70)Si (*WBfl)IWIEW 

Rv: *>7l/>X0*W««)aBft (3S«flK) 

Hp: (1 

DOmax: fcig&PKiSffiSt 

ni: ff*K |c»jfT«*>^ *"fi 

2^(D^ue*^^8^<fct/9r B ico5fetta)^ 

(1) 
(2) 

(3) 



0 (4) 

(4) a^Lt»*-ttft#So 

(5) 

®^fiMM^i®«isffia)^^Ma£i3fiP23icfcLNTam'r 

#»i:-r«fc«)l=. ■»-f XjEaMt«24l=fit^T»« 
fcLfcBBIMHB** ■■*tt*te*tffiAB«»25l= 

«*LT^<D«B«*«£tt*U -t<D-Wcj:y« 

Aa>B»*fr5. C<DJ:aicLT«l£4iLfc^lAgESiJffiai 
WWBMWeicflMW*. C0)WBi»aiS»26-c 

[0 0 2 8] B9l±:MMm::«fc*B«ffla*»*BfilL 

y. nnoi±^0isss^t-S^r*teSo *«-cii* 
e27*«^*fc^*»M^a>A«ifl!>UAy 
(D-e&y. A«B©WS*iT5*a)^ttftt^^* 

-CI±X^U*!i«iS«a5 *» (ia5M^(OdtiAP34^S«^ 
#«J:3<i:tt«. «xtfT-ueSM»«27<D±*lcE« 
L. 3f£a>ffi«EH32SZ<DaSAP*^ti % <fc5&t.a)l- 

tft^-r^o i®s^j£S&7/)Niiii£iiAP34^fi5a-rsA«9 
.K»22fe*o«»ai»23^flttiLra[a)B«l«it»y 



(7) 
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lcffi*^(Dlif*a<#£;KaA^ 0q;U£<lA^»]ffl£»-r 
S£-r*£ o\z-?& 0 *#J-eii. 8BM^A£a>fr£/cii 

spm^ * vz>(Dfr$;M&mmiz&iTmm-fz>£5 \z l 

C<7)tl3Ayf£»tliSiJ(D-b>-9-C^aiLrtS^o 

[0029] ®n\t*§tm\z£zw&mmj3&£mmL 
T*#£a>A«5£&aiU -e^A^^-ecoffiS^s-r^ 
SS<Da^^^-r^p^^@-e&y % @]2ii^fi/tv 

rsgSBffgsp37icfciNr^SA^i^-e(DffiSi^«)^o 

[0 0 3 0] ±j£Ltz*T[sl-is7 KV-/^>^fli31 

yiS^SLfcft, *>?hai £«)JHfti fcRSu 
»J&x?*;ifi£0)BfR£j f£»t7K¥*fSJlci>^ h-T^o 
C 0) J: ? fc 7 h L tt£ x ? *; lifS £ gig x v v u « 

©liftoff iv *©t#©-aH*«*if«LTBii-r 
»h*ro>4^ u fa)t§a)y^hi 

f>^Ii:J:oT*^:v7 hSimaxl::gr5lxT^K 

[0031] ±j£Ltzmmmizt$i*Tit* ttitfit 

> 5 8 fc «fc 1/ 9 riS L tz X -/ ^BfRttlftSfll £ 



£ (£S -e*« s l r u i^m n: srUff £ <t> £ u > m<o m& 
£fc&mm&nmm&tLT&v&t;&5\zLtzi)<^ m 
t&nmtz\*--te\zmfT$tf$>z > o)x^ cti^tfiirg 

x nmm&<Df& y $• fx ? * 5 l tzmm 

miz-DL^xsswi+z* 

[0 0 3 2] @13fiSfT^^}#^/zWS^X^U^-g« 

^sipii^t. J rue*^c^9-ei#t>^x^»icii«<tii 

Ml^iZ^-otzt(Dt^^ 0 013T?li. SI^^*}#ofc 
Ltzt(Dt Lt^to S*TrUe*>^8T?I±iE®f£lt 

a<MpLtl>^36V #&^ue;fc>^9-ei*<Slffi*,m;tT 

&mrznm<Dm&tziti&mi-z>zttfT'$ti:i\ 0 Ltz 

f &K<D^£^-r*,<D-efey. @16liC0>J:5l::gl£ 

■«& «t »jsiHafc*r-r s * ^ a * 

[oo3 3] 5tr. ^an«co±«^fT5fl5i^ tue 

* > ^ 8 £ 9 ^ t> & £ tl 5> ll « ft CD JL y is £ « 
fc<fct/«/Cx^vU«g2(x.y) ^3Sytf3-r o ^|z. gig 

®&izKTznmjivz>mm<D±f$.&?T? 0 m.m 

**J£x-/i;iffiiSg2(x,y) ^ f SIR -S1L | tz\+& 

izisy K^-a-r. S^ix-;i;ii«f2(x,y) «tcoiisa^ 

«?y. cti*m20WMx^vii« < t^^ o ^S2L -e 

li. »iCx»vi;ii«g2(x.y) ^ | S2R -S2L | /clf^f- 
v^K$-t±T. S*x^i;ij«f2(x,y) <tO)f&3Hg£S& 

y. -*t^m3a)^x.>i;ii^t-r^ 0 g^iccco^ 
dfcLruymL^mi . m2fc e fcac^ 3 cowmx^^ 

U«0)liSlO^IXy. Cti^gli»Sx^vil«B1^:-r 
[0 0 3 4] «iCiii#fz^^-5^x^^iij«(D 

vvmm&±tfL-tz>m'£tf5imiz^ &m^vvmm 

2 (x. y) fccfc 1/^fBx ^ i/Ifig 2 (x. y) <DigJ!«£ IS L J . 
x-/i;i®^f2(x.y) £ I S1L -SIR | tzl+fr^zs? 

i±r. «jSx^viii®g2(x.y) <ta>i&3ia^©y % 
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Jl20)fgx^i/ISi:t^o £S2R -ei*. &m*v 
v©«f2(x.y) * I S2L -S2R | tzttttis-y h£t»r 

-c. »ticx^i;ii«g2(x.y) £<Dmmm$& l )» 

[0 0 3 5] ±& Ltck? lc LT^fiJt L/cg^ll^x ^ 

fc <fc 5 1^ L T £ JS L x y v®«iB1 * L T 

$I£E^£*tLV I^«l^|£x^vlj«g2(x,y) frt>tt 

[0036] ^m\t±^t^mm\^o^m^*i^> 

?5ft\zisy hLrS*x^vli«lttt;RLTL^^<D-e. 
M«+ I^TK^I^ ^ x ^ ^» i: l£L^ffl-e 

-Sl/)<«iai£;h. x^— tfc^RTfrltetffc&o -JKlcSfl 
Ma)^ir(i7K 5 F^x^^A<^<#*ix^0T% 
(*tt:&M:*££:fc0>££:<5o ^O^^&ii^l*. -r-U 

^^yTK^^x^v^^^to-ex^-^s^-r^- 

ttfX*$Z>o J:^Lfc3l!60«TM*J4^£:£ftlcfc 

hjS £ ^ t>i± * 5 i=t u e * * ^ <o u > x £E»rr a 

[003 7] 

x v ft ic v z> v Lx&m^v i>mi&t<D 

-&&&ltiLXmft£W& : £±f$.LXl*Z><DX^ t£3fc<7) 



[01] 011*. *^lcJ:^lJ«5!lS^*llffi-r^ 
[0 2] 12 Afcctt/Btt^-vU ^U— V3>(0»(D 

[gi3] @3i*. *^icj:^ii«4ais^*^ts-rs 
[04] 041*. i^i:<^a)i!j^*^-r^p-^-v~h 

X&ho 

[0 5] 0 51*. ^c<ifi^*K^*tc^a)*|0-cfc 
[06] 06i*. ^z? hmtmmta>mm^mr^>tz 

[0 7] 0 7 1*. **^(Dli«®S^lCj:^eXSiJ« 

[0 8] 0 81*. |i]C<*a)KS£^-rt§0-efc<5o 
[09] 0 9 1*. *^fCcJ;^l»t«iS^j£^«ti>aK 

[010] 01 oi±. hc< *-<DiEa£^-ri&0-efc 

[01 1] 01 If*. *^f^J:^li«5aS^lwct* 

[01 2] 01 2I*. Xf l/tv7h77f 

[013] 01 3 1*. fr&tf^Utf*;* ^-C<7)||fT^^ 

S(OM.x.^<D*^*^-r«0-e**o 

[014] 01 4(*. afT^^lC^f 5S$fgX^ 

[01 5] 01 5 1*. a^T^«s^*f-r**f(5*sx^ 

[01 6] 01 61*. ffitT^WSl^-T^^Sx^^CD 

^fiEfecfci/^Sif^^-r^p-^^- h-efe^o 

[ff^^Bfl] 

1 X^U^iii«»«SB 

2 X^lj^fc&ttSfl 

3 
4 

6 mm&mt& 
i m®&&M 

8, 9 fl/t^>7 

12, 13 x^v»ttJ&U:2(l^lH3K 

14 v^hI3» 

15 AND 

16. 7 SHIhISS 

18 v7h@8 

19 AND 

20 0R(slK 

21 X^yffl^^'J 

22 filSP3£^«l««ISSn 
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23 

24 m-*4 xiEmtm 

25 mw&&&t5±if®Amm® 

26 &mmsiim& 

27 xuev 3 >s«ta 

28 «SSJ|R§7-v* 

29 m*# 

30 

31 

32 f9r£E*i®B 



33 77- ASB 

34 dJAD 

35 tlJAy«Sfi» 

36 ^fl/t->7h77f>^ 

37 EJttttSt& 

F1 S^x-yixjSSs 

F2 ^{Cx^i/lft 

B1 Si^tir/iS 

B2 *tJ£f?gx-;/i/jg# 
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f,ttr.*> fi(x.t) f 3 (x,t) 
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Affile H k(z.* ) =o, r (x, r)=a 
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— =^ hh(z.+) 
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[0 1 2] 



»l £ * f * *£ ^ « £ x y £ If ^ «2 £ 



I 









S 


4 




« 






♦ 




-77 + ? 







T 

C »7 ) 



(15) 



8-21 O 8 4 7 



[016] 

C mi *a ) 




(51) Int. CI. 6 

G O 6 T 9/20 
7/60 



9061 -5H 



F I 



G0 6F 15/70 



3 5 0 J 



(16) ^¥8-2 1 O 8 4 7 



(72)IEBJ# £5^ 



